CITED BY APPUCANT" 





(12) 



(43) Date of publication: 

08.04.1998 Bulletin1998/15 

(21 ) Application number: 97301855.9 

(22) Date of filing: 19.03.1997 



Europftisches Patentamt 
European Patent Office 

Office europ^en des brevets (1 1 ) 

EUROPEAN PATENT APPLICATION 

(51) tnt.a«: G1 IB 19/12 






EP 0 834 876 A2 



(84) Designated Contracting States: 
DE GB NL SE 

(30) Priority: 04.10.1996 KR 9644030 
04.10.1996 KR 9644031 
04.10.1996 KR 9644032 

(71 ) Applicant: 

Samsung Electronics Co., Ltd. 
Suwon City, Kyungkl-do (KR) 



(72) Inventors: 

• Kim, Young Han 
Suwon-clty, Kyungkl-do (JP) 

• Byun, Young-GI 
Gunpo-cRy, Kyungki-do (JP) 

• Song, Myoung-Jong 
Suwon-clty, Kyungki-do (JP) 

(74) Representative: 
Chugg, David John 
Appleyard Lees, 
15 Clare Road 

Halifax, West Yorkshire HX1 2HY (GB) 



(54) Disk format detecting device and method 

(57) An optical disk reproducing apparatus having 
playback systems of CD and DVD containing their 
respective sync signals. The systems respectively have 
sync detectors (51 . 522), and analyze a sync signal out- 
put from the sync detectors (521 . 522) when a disk (20) 
is delected to be mounted. The CD playt>ack system 



(513-515) is selectively driven when a CD sync signal is 
detected to perform a CD playback mode, and the DVD 
playback system (516-518) is selectively driven when a 
DVD sync signal is detected to perform a DVD playback 
mode. 
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Description 



The present invention relates to a disk reproducing apparatus and method and. more particularly, to a device and 
method of automatically detecting the kinds of disk mounted in an apparatus for reproducing a plurality of disks 

Generally, the so-called compact disk (CD) is the representative type of optical disk for pertornting non^ontact 
reading by using a laser beam. However, for disk recording/reproducing apparatus, higher speeds, overo^riting and 
higher density (larger capacity) are inaeasingly required. Meanwhile, for digital video conpression technology MPEG 
(Moving Picture Experts Group) has become in more practical use. Accordingly, digital moving picture disk media like 
a digital video disk (DVD) will emerge as the core media of multimedia storage. 

Figure 1 is a block diagram of a DVD player. In this figure disk 20 is a high-density optical disk, which can be DVD 
in this case. Pickip unit 1 1 1 is a shortwave optical head. It is assumed that the numerrcal aperture is 0 6 and that the 
red semiconductor laser wavelength be used. Signal amplifier 1 12 amplifies a light signal output from pickup unit 1 1 1 
after converting it into an electrical signal. Demodulator/ECC decoder 1 13 demodulates the modulated signal output 
rom signal amplifier 112. and corrects the error produced during playback Servo controller 1 14 receives the output 
(focusing&tracWng error signal) of signal amplifier 1 1 2 and the output (constant linear velocity control signal) of demod- 
ulator/ECC decoder 1 13 in order to control pickup unit 1 1 1 . System decoder 1 16 decodes the DVD data stream output 
from demodulator/ECC decoder 1 1 3. the stream being divided into video (elementary) data stream and audio (elemen- 
tary) data stream. Video decoder 1 1 7 decodes the video data stream output from system decoder 1 16 so that it Is con- 
verted into the form of video data reproducible. Encoder 118 encodes the video data output from video decoder 117 
into a corresponding video displaying mode (NTSC or PAL), and then outputs them to a display Audio decoder 1 1 9 con- 
verts the audio data stream encoded and output from system decoder 1 1 6 into the original data. D/A converter 1 20 con- 
verts the data output from audio decoder 119 into an analog audio signal. In Figure 1 the system controller for 
controlling the overall operation of the disk reproducing apparatus is not shown. 

The DVD player constructed as above uses modulation, error correction and video encoding different from those of 
a general CD player so that their signal processings are completely different. The pit size and track pitch of DVD and 
CD are different, and their pickup unit 1 1 1 's laser wavelength and the numerical aperture of the objective lens are dif- 
ferent. 

In DVD recording/reproducing apparatus, it is important to reduce the size of focusing spot for the purpose of 
higher density. For this, first, the laser wavelength becomes shorter, secondly, the objective lens' numerical aperture 
becomes larger, and thirdly, a modulation having an excellent encoding efficiency is used. Here, for DVD the laser wave- 
length IS 650-635nm of red semiconductor laser, the objective lens' numerical aperture Is 0.6. and EFM-plus (Eiaht to 
Fourteen Modulation plus) is used for modulation. 

In order to reproduce information from the NghKlensity optical disk pickup unit 1 1 1 should be able to form a small 
focusing spot The diameter of the focusing spot is proportional to the wavelength k of light, and inversely proportional 
to the obiecbve lens' numerical aperture, as shown in Figure 2. At present the lower limrt of the semiconductor laser 
wav^ength IS about 635nm, as described above. Generally speaking, the DVD uses 650nm of laser wavelength as Its 
standard, CD dorng 780nm of laser wavelength. The DVD's numerical aperture is 0.6, and the CD's is 0 45 so that the 
DVD's diameter of focusing spot becomes over about 60% of the CD s. Therefore, the DVD can obtain a playback signal 
equal to the CD s at about 2.6 times the recording density of the CD. The DVD inproves the waveform of playback sig- 
nal through the actual circuit processing so that ft has a recording density about 4.2 times the CD's. 

The characteristics of DVD and CD are shown in the tolkmring t^e 1 . 
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DISK DIAMETER 



DISK THICKNESS 



RECORDING CAPACITY 
LASER WAVELENGTH 



OBJECTIVE'S NUMERICAL APERTURE 



MINIMUM PIT SIZE 
TRACK PITCH 
MODULATION MODE 



ERROR CORRECTING MODE 



CD 



1.2nm 



640Mbyte 
780nm 
0.45 
0.9fiM 
1.6hM 
EFM 



CIRC 



DVD 



0.6nm 



47Gbyte 
650nm 
06 

oTjiM 

0.74jiM 
EFM-plus 



RS-PC 



REMARKS 



In case of single-sided single layer 



In the table 1 the CD and DVD of the same disk diameter have many differences. However, their compatibility is 
very important because CD has an enormous amount of soft resources. The primary impedance in the compatibility 
between DVD and CD is to use a separate optical pickup. In other words, in order to reproduce informaton on disk, part 
of the optical system is formed according to the thickness of disk. For this reason, the objective lens is designed in 
accordance with the thickness of disk. If the thickness of disk deviates from the value designed, spherical aberration is 
produced, and the convergence of optical focus is decreased. More specHically. DVD is O.emm-thick. whereas CD is 
1 ,2mm-thick so that the two kinds of disk cannot be reproduced with a single pickup unrt. For their compatibility, sepa- 
rate optical pickup units must be used. . ^ * ^ ;*u rn ooH 

In order to overcome such a problem, a double-focus optical unit has been suggested for use with both CD and 
DVD. In the optical pickup unit shown in Figure 4. the optical focus for DVD and the optical focus for CD are formed 
spaced apart by a predetermined distance in the direction of optical axis. This solves the problem caused by the drffer- 
ence of thickness of disk. The principle of the double-focus optical pickup shown in Figure 4 is to overlap the operations 
of two kinds of lens by using a hologram. The numerical aperture of the objective lens of the optical pickup is 0.6 rn 
accordance with the standards of DVD. and a hologram is provided to diffract part of its central light as if a leris refracte 
it The light not diffracted by the hologram is converged by the objective lens whose numerical aperture ts 0.6. to ther^ 
form the optical focus of DVD. The diffracted light forms a hologram to be suitable for 0.4 numerical aperture of the holo- 

aram and objective lens and 1 .2mm-thick CD. * nv/r^ 

In case of the optical pickip shown in Figure 4. the optical focus for CD is formed farther away than that for DVa 
Here the photodetector is disposed so that the reflection image of the optical focus converged on the disk 'S formed 
thereon If the DVD is reproduced, the optical focus of DVD is converged on the disk, and the optical focus for CD d^- 
ates so that the image becomes unclear. The image of the optical focus for DVD is formed on the Photodeteclor but the 
reflection light at the optical focus for CD is scattered widely to give no external impacts in DVD's playback. The reverse 

operation is performed in CD s playback , - ^ 

In case of a system having a pickup capable of reproducing both DVD and CD or pickups capat^le o .ndependentiy 
reproducing DVD and CD. it should be operated in a corresponding mode by detecting the kind of disk inserted. The 
discrimination of DVD and CD can be implemented in various ways: to compare the sizes of the focus error detection 
signals reproduced by the optical pickup; or to compare the sizes of RF signals in accordance with the pit size. 

However, the aforesaid method has disadvantages In that a long time is required to make a distinclion between CD 

and DVD and also, accuracy is reduced. ^. ^ i *u 

In order to overcome or reduce such disadvantages of the prior art, it is an aim of embodiments of the present 
invention to provide a device and method of automatically detecting the kinds of disk mounted In a system for reproduc- 
ing multiple kinds of disks. ^ ^ ^ j i 

It is another aim of embodiments of the present invention to provide a device and method of ^^tecAng and analyz- 
ing the sync pattem of a mounted disk after a CD mode is set initially in a system for reproducing DVD and CDJo 
thereby detect the kind of the disk mounted and also automatically perform the corresponding disk reproducing mode 

according to the discrimination result. ^ ^ i ^ ^ 

It is still another aim of embodiments of the present invention to provide a device and method of detecting and ana- 
lyzing the sync pattem of a mounted disk after a DVD mode is set initially in a system for reproducing DVD and CD to 
thereby detect the kind of the disk mounted and also automatrcally perform the corresponding disk reproducing mode 
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according to the discrimination result. 

It is a further aim of emtjodimenfs of the present invention to provide a device and method of detecting and analyz- 
ing the sync pattem of a mounted disk in a disk reproducing system having CD and DVD sync detectors to thereby 
detect the kind of the disk mounted and also automatically perform the corresponding disk reproducing mode according 
5 to the dtscnmination result. " 

According to an aspect of the invention, there is provided an optical disk reproducing apparatus having playtDack 
systems for CD and DVD containing their respective sync signals, a first sync detector forming part of a first one of said 
playback sysf ems.the system analyzing vi^hether or not a sync signal from the first one of said playback systems output 
from the first sync detector is detected or not virtien a disk is detected to be mounted, the first one of said playback Zs- 
10 terns being selectively driven in a playback mode when the first sync signal is detected, and a second one of said play- 
tSiV ^^^^^ ^^"^ ° P^^** ^'"^ sync signal is not detected for a predetermined 

Said first one of said playback systems may be said CD playback system, said first sync detector be a CD sync 
detector and said second one of said playback systems be said DVD playback system 
« ^'^^"ftively, said first one of said playback systems may be said DVD playback system, said first sync detector 
may be a DVD sync detector and said second one of said playback systems may be said CD playback system 

The apparatus may include the optical pickup being controlled for CD- only and the system analyzing whether a CD 
sync s^nal output from the CD sync detector Is detected or not when a disk is detected to be mounted the CD playback 
system being selectively driven when the CD sync signal is delected to perform the CD playback mode the ootical 
» pickup being controlled for DVD- only and the DVD playback system being selectively driven when the CD sync^nal 
IS not detected for a predetermined time to perform a DVD playback mode. 

K I^^ ^L^^ °" "P""^' P'*^ ^y^'**" ^^'"^ controlled for DVD- only and the system analyzing 

ll^'^nvfnl. ^"^^ '^^^^ « when adisk isdetected to be mounted 

the DVD playback system being selectively driven when the DVD sync signal is detected to perform a DVD playback 
s mode, the optical pickup being controlled for CD- only and the CD playback system being selectively driven when the 
DVD sync signal is not detected for a predetermined time to perform a CD playback mode 

^ ^""^ ^^'^ "^^ *^ ^ second one of said playback systems, such that said 

first one of said playback systems is sakl CD playback system and said fir^t sync detector is a CD sync detector and 

fl^^*^ °* ^ ^^^"^ ^^^^ P'^y^^** system, the second sync detector being a DVD sync 

•0 detector, the apparatus being such that the CD playback system is selectively driven when a CD sync sigr^l is deteJed 
so as to perform a CD playback mode, and the DVD playback system is selectively driven when a DVD sync signal is 
detected so as to perform a DVD playback mode. ».wa'w>'5» 
According to another aspect of the invention, there is provWed an optical disk reproducing apparatus having play- 
back systems of CD and DVD containing their respective sync signals, the CD and DVD playback systems respectively 
K "if^^^' ^^^^^ analyzing a sync signal output from the sync detectors when a disk is detected to 

be mourned, the CD playback system being selectively driven when a CD sync signal is detected to perform a CD play- 

*^ selectively driven when a DVD sync signal is detected to pertbrm a DVT) 

In another aspect, there is provided an optical disk reproducing apparatus having playback systems of CD and DVD 
respective sync signals, the CD playback system having a CD sync detector, the system analyzing 
whether a CD sync signal output from the CD sync detector is detected or not when a disk is detected to be mounted 
K nwn .^'^^ ^^'"^ selectively driven when the CD sync signal is detected to perform a CD playback mode" 

the DVD playback system being selectively driven when the CD sync signal is not detected for a predetermined time to 
perform a DVD playtrack mode. 

' nx/n'" ^!!' "'""^^ reproducing apparatus having playback systems of CD and 

i^^n S!r^ nwn DVD playback system having a DVD sync detector, the system ana- 

lyzing whettier a DVD sync signal output from the DVD sync detector is detected or not when a disk is detected to be 
1^ playback system being selectively driven when the DVD sync signal is detected to perform a DVD 
playback mode, the CD playback system being selectively driven when the DVD sync signal is not detected for a pre- 
determined time to perform a CD playback mode. ' " 

In yet anofrier aspect, there is provided an optical disk reproducing apparatus having an optical pickup for CD and 
DVD having dj«erert sync signals, and also having CD and DVD playback systems, the CD playback system having a 
CD sync det«:tor. the optical pickup being controlled for CD-only and the system analyzing whether a CD sync signal 
output froin the CD sync detector is detected or not when a disk is detected to be mounted, the CD playback system 

^IHfJfffl.'^^o *® ^ ^'9"^' '^^^^'^^ ^ P^*^"' a CD playback mode, the optical pickup being 
controlled for DVD-only and the DVD playback system being selectively driven when the CD sync signal is not detected 
for a predetermined time to perform a DVD playback mode. oeieciea 

According to a further aspect, there is provided an optical disk reproducing apparatus having an optical picki^) for 
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CD and DVD having difler ent sync signals, and also having CD and DVD playback systems, the CD playback system 
having a CD sync detector, the optical pickup being controlled for CD-only and the system analyzing whether a CD sync 
signal output from the CD sync detector is detected or not when a disk is detected to be mounted, the CD playback sys- 
tem being selectively driven when the CD sync signal is detected to perform a CD playt«ck mode, the optical pickup 
being controlled for DVD-only and the DVD playback system being selectively driven when the CD sync signal is not 
detected for a predetermined time to perform a DVD playback mode. 

According to another aspect of the invention, there is provided an optical disk reproducing apparatus having a dou- 
We-focus optical pickup for CD and DVD having different sync signals, and also having CD and DVD playback systems, 
the DVD playback system having a DVD sync detector, the optical pickup being controlled for DVD-only and the system 
analyzing whether a DVD sync signal output from the DVD sync detector is detected or not when a disk is detected to 
be mounted, the DVD playback system being selectively driven when the DVD sync signal is detected to perform a DVD 
playback mode, the optical pickup being controlled for CD-only and the CD playback system being selectively driven 
when the DVD sync signal is not detected tor a predetermined time to perform a CD playback mode. 

According to yet another aspect of the invention, there is provided an optical disk reproducing apparatus having a 
double-focus optical pickup for CD and DVD having different sync signals, and also having CD and DVD playback sys- 
tems, the DVD playback system having a DVD sync detector, the optical pickup being controlled for DVD-only and the 
system analyzing whether a DVD sync signal output from the DVD sync detector Is detected or not when a disk is 
detected to be mounted, the DVD playt^ck system being selectively driven when the DVD sync signal is detected to 
perform a DVD playtjack mode, the optical pickup being controlled for CD>only and the CD playback system being 
selectively driven when the DVD sync signal is not detected for a predetermined time to perform a CD playt>ack mode. 

According to another aspect, there is provided an optical disk reproductin apparatus having a double-focus optical 
pickup for CD and DVD having different sync signals, and also having CD and DVD playback systems, the systems 
respectively having sync detectors, the optical pickup being controlled for CD-only and the systems analyzing whether 
a CD sync signal output from the CD sync detector is detected or not when a disk is detected to be mounted, the CD 
playback system being selectively driven when the CD sync signal is detected to perform a CD playback mode, the opti- 
cal pickup being controlled for DVD-only and the DVD playback s ystem bein g selectively driven when the CD sync sig- 
nal is not detected for a predetermined time to perform a DVD playback mode. 

According to still yet another aspect, there is provided an optical disk reproducing apparatus having a douWe-focus 
optical pickup for CD and DVD having different sync signals, and also having CD and DVD playback systems, the sys- 
tems respectively having sync detectors, the optical pickup being controlled for DVD-only and the systems analyzing 
whether a DVD sync signal output from the DVD sync detector Is delected or not when a disk Is detected to be mounted, 
the DVD playback system being selectively driven when the DVD sync signal is detected to perform a DVD playback 
mode, the optical pickup being controlled for CD-only and the CD playback system being selectively driven when the 
CD sync signal is detected to perform a CD playback mode. 

In a yet further aspect, the invention provides an optical disk reproducing apparatus having a dout>le-focus optical 
pickup for CD and DVD having different sync signals, and also having CD and DVD playback systems, the CD and DVD 
playback systems respectively having sync detectors, the systems analyzing a sync signal output from the sync detec- 
tors when a disk is detected to be mounted, the CD playt>ack system being selectively driven when a CD sync signal is 
detected to perform a CD playback mode, the DVD playback system being selectively driven when a DVD sync signal 
Is detected to perform a DVD playback mode. 

For a better understanding of the Invention, and to show how embodiments of the same may be carried into effect, 
reference will now be made, by way of example, to the accompanying diagrammatic drawings, in which: 

Figure 1 is a block diagram of a digital video disk reproducing apparatus; 

Figure 2 is a diagram for explaining the relationship among the wavelength of light, the numerical aperture of the 
objective lens, and the diameter of the optical focus in the digital reproducing apparatus; 

Figure 3 is a diagram for explaining the relationship between pit and optical focus with respect to video disk and 
compact disk; 

Figure 4 is a diagram for explaining the principle of double-focus optical pickup; 

Rgure 5 is a block diagram of a device for detecting the kind of disk mounted in a disk player according to the first 
embodiment of the present invention; 

Rgures 6A-6E show the characteristics of detecting CD frame sync signal in order to detect the kind of disk accord- 
ing to the first embodiment; 
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Figure 7 is a block diagram of a device tor detecting the CD frame sync signal according to the embodiment of the 
present invention: 

Figure 8 shows a flowchart of explaining the operation of detecting the kind of disk mounted in the disk player; 

Figure 9 is a block diagram of a device tor detecting the kind of disk mounted in a disk player according to the sec- 
ond embodiment of the present invention; 

Figure 10 is a diagram of showing an example of DVD sync pattern; 

Figures 1 1 A-11C show the characteristics of detecting CD frame sync signal in order to detect the kind of disk 
according to the second embodiment; 

Figure 12 shows a flowchart of explaining the operation of detecting the kind of disk mounted in the disk player 
according to the second embodiment; 

Figure 1 3 is a block diagram of a device for detecting the kind of disk mounted in a disk player according to the third 
embodiment of the present invention; and 

Figures 14A and 14B show a flowchart of explaining the operation of detecting the kind of disk mounted in the disk 
player according to the second embodiment. 

Figure 5 shows a system configuration for automatically detecting the kind of disks mounted in the first embodiment 
of disk recording/reproducing system having CD and DVD reproducing systems. It is assumed that optical pickup 1 1 1 
uses CD/DVD optical pickup unit. Radio frequency (RF) receiver 512 amplifies a weak light signal reproduced from opti- 
cal pickup 111. Here, the RF signal output from RF receiver 512 is a signal reproduced from the CD or DVD. 

First, in the DVD reproducing system, DVD equalizer 51 6 filters the DVD band of the RF signal received, and equal- 
izes it. Here, the DVD band becomes a wide band containing the CD band. DVD signal processor (digital signal proc- 
essor) 517 receives the DVD band of data stream output from DVD equalizer 516 to thereby demodulate the data 
modulated and correct errors produced during the above procedure. DVD signal processor 517 corresponds todemod- 
ulator/ECC corrector 1 1 3 shown in Figure 1 . A/V decoder 51 8 splits the data output from DVD signal processor 51 7 into 
video data and audio data, and signal processes them. A/V decoder 518 corresponds to system decoder 116. video 
decoder 117 and audio decoder 119. 

Secondly, in the CD reproducing system. CD equalizer 513 filters the CD band of the RF signal output from RF 
receiver 512, and equalizes it. CD signal processor (digital signal processor) 514 demodulates the modulated data 
stream output from CD equalizer 513. and corrects errors produced during the above procedure. Audio signal proces- 
sor 515 signal processes the data output from CD signal processor 514. 

This embodiment of the disk reproducing apparatus has CD and DVD reproducing systems. Optical pickup 1 1 1 is 
a unit capable of reproducing both CD and DVD. If a disk is mounted on the disk reproducing apparatus, it should be 
determined whether the cfisk mounted is CD or DVD. and then a corresponding reproducing system should be selec- 
tively driven. For this. CD sync detector 521 is incorporated in CD signal processor 51 4. Controller 51 1 decides the kind 
of the disk mounted and selectively drives a corresponding reproducing system, depending upon whether the CD frame 
sync pattern output from CD sync detector 521 is detected or not. 

For the frame sync pattern of CD a pattern not produced from the modulated data is used. This ensures rellaNe 
synchronization unless bit errors are produced. The data recorded on CD uses EFM modulatton. According to the EFM 
nxxlulation. eight bits of data are converted into 14 bits, and pattern combination of minimum three bits 3T and maxi- 
mum 1 1 bits 1 1 T is enabled. For the CD frame sync pattern, "1 00000000001 00000000001 00b" (11 T+1 1 T+2T) not used 
as data and shown as 6a in Figure 6 is used. The CD sync pattern shown as 6a is recorded in the CD in the form of 6b 
or 6c of Figure 6. 

The format of data recorded on the CD is made as 6d of Figure 6. CD sync detector 521 is formed as in Figure 7. 
Referring to Figure 7, a data stream input is applied to input register 71 and shifted. Reference register 72 stores the 
CD frame sync pattern shown as 6a of Figure 6. Comparator 73 compares pieces of parallel output bit data of irput reg- 
ister 71 and pieces of parallel output bit data of reference register 72. and outputs the result signal of conparison in 
units of bit. Sync signal detector 74 logically combines the bit data output from Comparator 73, and generates a signal 
for deciding whether the CD sync signal is detected or not. Here, sync signal detector 74 uses a gate circuit In case 
that HIGH logic signals are all output from Comparator 73 in sync detection, sync signal detector 74 uses an AND gate. 
If the CD frame format is formed as 6d of Figure 6, CD sync detector 521 detects a CD sync signal in ttie sync pattern 
cyde shown as 6e of Figure 6. The sync signal is generated in the cycle of 13.3ms. The signal output from CD sync 
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detector 521 formed as in Figure 7 is applied to controller 511. 

Controller 51 1 sets the CD mode as its initial mode if the disk is detected to be mounted. At a time point when the 
constant linear velocity (CLV) servo of the CD mode is ON. the frame sync signal of the reproducing system is produced 
in the cycle of 1 3.3ms. More specHically. in case that data and their sync pattern are recorded on the CD as 6d in Figure 

5 6. the frame sync signal is detected in the cycle of 1 3.3ms during p!ayt>ack. as mentioned above. The frame sync signal 
is generated from all the disKs of CD and VC. Here, the CLV servo is applied at a reference of 1 1T of the RF signal. 

When controller 51 1 sets the CD mode as the initial operation mode, the CD sync pattern can be detected normally 
in case that the disk mounted is CD However, if the DVD is mounted while the CD mode is set. the frame sync signal 
cannot be detected while the CLV servo is applied. In this embodiment, after the CLV servo is applied when the disk is 

10 mounted while the initial driving nrxxie is CD mode, it is determined whether the sync signal reproduced is detected or 
not. so as to decide whether the cun-ent mode is CD or DVD. According to the result decided, the CD or DVD reproduc- 
ing mode is selectively driven. 

Figure 8 shows the procedure of selectively driving a corresponding playt>ack mode by controller 51 Vs detecting 
the kind of disk mounted. As shown in this figure, it is determined in this embodiment whether the CD frame sync signal 

15 is detected or not. after the CD mode is set as the initial playt>ack mode when the disk is mounted. If the sync signal is 
detected according to the result it is determined that the CD is mounted so that the CD reproducing system is selec- 
tively driven. If the sync signal is not detected for a predetermined time, it is determined that the DVD disk is mounted 
so that the DVD reproducing system is selectively driven. 

Referring to Figure 8. controller 51 1 checks whether any disk is mounted. First of all, controller 51 1 checks the state 

20 of input portion 510 to thereby find out the ON/OFF of the tray If the tray is ON/OFF, controller 51 1 detects it in steps 
811 and 813. and then decides that the disk is mounted. Thereafter, controller 511 controls a servo controller (not 
shown) in step 815 so as to perform the optical pickup 1 1 Vs focusing. Here, optical ptekup 1 1 1 is a unit usable for both 
CD and DVD. Therefore, the servo controller drives optical pickup 1 11 as the CD pickup unit. Controller 511 raises or 
lowers the optical pickup 1 1 Vs focusing in step 815, and checks in step 817 whether focus locking is performed. Here. 

25 if focus locking is not performed, controller 51 1 senses this situation in step 81 7, and decides in step 819 that the disk 
is not mounted. This case indicates that the tray is ON/OFF by a user while the disk is not mounted. 

If focus locking is performed in step 81 7, this state indicates that the disk is mounted on the tray. In this case con- 
troller 51 1 controls the sen^o controller through steps 821 -825 so as to rotate the disk mounted and turn on the tracking 
servo and CLV servo. Here, the servo controller drives the spindle motor under the control of controller 51 1 to thereby 

30 rotate the disk. In addition, the tracking servo is performed so that optical pickup 1 1 1 accurately traces the tracks. If the 
tracking servo is finished, the rotation speed of disk Is controlled by manqjulating the spindle motor in the CLV nxwie of 
the CD playback mode. This situation shows that the CLV mode of the CD playback mode is set during disk mounting 
and the detection of CD frame sync signal is prepared. 

If the CD CLV servo is ON. controller 51 1 receives the output of CD sync detector 514 in step 827. and checks 

35 whether the CD frame sync signal is detected or not. Here. CD sync detector 521 receives the data stream filtered and 
equalized in the CD band, and the data stream input Is conrpared with the previously stored CD frame sync pattern. 
Here, the CD frame sync pattern stored in reference register 72 is a peculiar pattern having a format different from the 
data recorded in the CD. CD sync detector 521 compares the sync pattern with the data stream received so that the 
pattern having the same value is output as the CD frame sync signal. 
. 40 If the disk mounted is CD. the sync signal output from CD sync detector 521 is generated in the cycle of 13.3ms, 
as 6e of Figure 6. Controller 511 senses in step 827 that the CD frame sync signal is detected. The sync signal is 
detected until a predetermined number through steps 829 and 831 . The number of detection of the CD frame sync sig- 
nal is set to be many enough to decide that the disk mounted is CD. If the CD frame sync signal Is detected as many 
as the predetermined number, controller 51 1 establishes optical pickup 11 1 as being for CD In step 833. and resets the 

45 CLV servo for CD playback. Then, in step 835 DVD signal processor 51 7 and AA^ decoder 51 8 are controlled to thereby 
inactivate the DVD playback system, and CD signal processor 514 and audio processor 515 are controlled to thereby 
activate the CD playback system. By doing so, the CD playback mode is performed. 

However, If the CD frame sync signal is not detected in step 827. controller 51 1 checks in step 837 whether the pre- 
determined time passes. This means that the detectk>n of the CD frame sync signal is performed for the predetermined 

so time even when the disk mounted Is DVD. Controller 51 1 waits to detect the CD frame sync signal for the predetermined 
time after the CD CLV servo is ON. If the sync signal Is not detected for tt^s time, the disk mounted is decided to be 
DVD The predetermined time is a period in which several CD frame sync signals can be detected. If the CD frame sync 
signal is not received for the predetermined time, controller 51 1 senses this state in step 837. and decides in step 839 
that the disk mounted is DVD. In step 841 optical pickup 1 11 is set for DVD, and the DVD CLV servo is ON. If the CLV 

55 is locked thereafter, controller 51 1 senses it in step 843, and in step 845 CD signal processor 51 4 and audio processor 
51 5 are OFF to stop the operation of the CD playback system. The DVD signal processor 51 7 and AN decoder 51 8 are 
activated to drive the DVD playback system and perform the DVD playback mode. 

In the first embodiment desaibed as at)ove, the CD playback mode is first performed when the disk is mounted in 
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a disk playback system for reproducing both the CD and DVD, to thereby check whether there is a CD frame sync signal 
of the disk. If the CD frame sync signal is detected, the disk mounted is detected to be CD. and the CD playt)ack system 
is activated to perform the CD playback mode. If not. the disk mounted is decided to be DVD. and the DVD playt>ack 
system is activated to perform the DVD playback mode. 

5 

Figure 9 shows a configuration of automatically detecting the kind of disks mounted in the second embodiment of 
disk recording/reproducing system having CD and DVD reproducing systems. It is assumed that optical pickup 1 1 1 
10 uses a CD/DVD optical pickup unit. Radio frequency (RF) receiver 512 amplifies a weak light signal reproduced from 
optical pickup 111. Here, the RF signal output from RF receiver 512 is a signal reproduced from the CD or DVD. 

First in the CD reproducing system, CD equalizer 513 filters the CD band of the RF signal output from RF receiver 

512, and equalizes it. CD signal processor 514 demodulates the data stream modulated and output from CD equalizer 

513. arxi correct errors produced during the atx)ve procedure. Audio processor 515 signal processes the data o^itput 
IS from CD signal processor 514. 

Secondly, in the DVD reproducing system. DVD equalizer 516 filters the DVD band of the RF signal received, and 
equalizes it. Here, the DVD band becomes a wide band containing the CD band. DVD signal processor 517 receives 
the DVD band of data stream output from DVD equalizer 516 to thereby demodulate the data nxxJulated. and correct 
errors produced during the above procedure. DVD signal processor 51 7 corresponds to demodulator/ECC corrector 
20 113 showm in Figure 1 . A/D decoder 518 splits the data output from DVD signal processor 517 into video data and audio 
data, and signal processes them. AA/ decoder 518 corresponds to system decoder 1 16, video decoder 117 and audio 
decoder 119. 

This embodiment of the disk reproducing apparatus has CD and DVD reproducing systems. Optical pickup 1 1 1 is 
a unit capable of reproducing both CD and DVD. If a disk is mounted on the disk reproducing apparatus, it should be 

25 determined whether the (£sk mounted is CD or DVD, and then a corresporxling reproducing system should be selec- 
tively driven. For this, DVD sync detector 522 is incorporated In DVD signal processor 51 7. Controller 51 1 decides the 
kind of the disk mounted and selectively drives a corresponding reproducing system, deperxiing upon whether the CD 
frame sync pattern output from DVD sync detector 522 is detected or not. 

For the frame sync pattern of DVD a pattern not produced from the modulated data is used. This ensures reliable 

30 synchronization unless bit errors are produced. The data recorded on DVD uses EFM-plus modulation. In the DVD play- 
back system using the EFM-plus modulation, the |3attern of genuine data is maximum 11T (100000000001b)- There- 
fore, the DVD sync pattern commonly uses a pattern not used in the genuine data. In this case, such a pattern should 
surpass minimum 12T. The DVD uses multiple sync patterns in combination in an appropriate way. Here, those sync 
patterns commonly have specific patterns not using the data pattern. It is assumed in this emlxxiiment that the common 

35 pattern used in the sync pattern is 14T. The common pattern is assumed to be located at the lower 14 bits of each of 
the sync patterns. 

Figure 10 shows an example in which the DVD's sync pattern and pieces of data are stored in one sector format. 
In Figure 10, reference characters S Indicates the sync patterns. D1-D being genuine data. Reference characters a1- 
a2 represent the length of sync pattern. b1 -b2 being the length of data. Reference characters c1 -c2 indicates the length 
40 of sync frame. Reference character E represents the length of two sync frames. Here, the data length b is far longer 
than the sync pattern length a. Reference character F indicates the number of rows of two frame syncs forming the sec- 
tor. It is therefore noted that the size of one DVD sector becomes F*E = (Cl+C2)*F =[(al4b1) + (a24b2)]*F (here 
a1=a2,b1=b2) 

The sector format recorded in the DVD becomes as shown in Figure 10. In this format, the sync pattern is formed 
45 as 1 1 a of Rgure 1 1 . Here, the sync pattern Is formed with bits a, and the lower bits of the sync pattern have 1 4T com- 
monly. The lower 14 bits of multiple sync patterns used in the DVD have the value. Their upper bits have different val- 
ues. As shown in 1 lb and 1 1c of Figure 1 1 , the data transfer time between the DVD frame sync patterns becomes 
1 .2ms. 

DVD sync detector 522 for detecting the DVD frame sync patterns shown in Figures 1 0 and 1 1 can be implemented 
50 in the same configuration as CD sync detector 521 shown In Figure 7. In this case reference register 82 of DVD sync 
detector 522 stores pieces off lower 14 bit data having a common value in the DVD frame patterns, as shown in Figure 
1 la. Comparator 73 compares pieces of parallel output playt^ack data stream of input register 71 and the DVD frame 
sync pattern of reference register 72. and outputs the result signal of comparison in units of bit. Sync signal detector 74 
logically combines the bit data output from Comparator 73, and generates a signal for deciding whether the DVD sync 
55 signal is detected or not. 

If the DVD sector format is formed as in Figure 10, DVD sync detector 522 detects a DVD frame sync signal in the 
sync pattern cycle shown as 1 1c of Figure 11. The DVD frame sync pattern is reproduced in the cyde of 1.2ms. DVD 
sync detector 521 detects the DVD frame sync signal, and outputs it to controller 511. Controller 511 sets the DVD 
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mode as rts initial mode if the disk is detected to be mounted. When the constant linear velocity (CLV) servo of the DVD 
mode is ON. and if the disk mounted is a DVD where data and sync patterns are recorded as shown in Figure 10, con- 
troller 51 1 receives the DVD frame sync signal in the cycle of 1 .2ms. 

When controller 51 1 sets the DVD mode as the initial operation mode, the DVD sync pattern can be detected nor- 

5 mally in case that the disk mounted Is DVD. However. If the CD is mounted while the DVD mode is set. the frame sync 
signal cannot be detected while the CLV servo is applied. In this embodiment, after the CLV servo is applied when the 
disk is mounted while the initial driving mode is DVD mode, it is determined whether the sync signal reproduced is 
detected or not. so as to decide whether the current mode is CD or DVD. According to the result decided, the CD or 
DVD reproducing mode is selectively driven. 

TO Figure 1 2 shows the procedure of selectively driving a corresponding playtMCk mode by controller 51 1 's detecting 
the kind of disk mounted according to the second errdxxliment. As shown in this figure. It Is determined in this embod- 
iment whether the DVD frame sync signal is detected or not. after the DVD mode is set as the initial playback mode 
when the disk is mounted. K the sync signal is detected according to the result, it is determined that the DVD is mounted 
so that the DVD reproducing system is selectively driven. If the sync signal is not detected for a predetermined time, it 

15 is determined that the CD disk is mounted so that the CD reproducing system is selectively driven. ^ 

Referring to Figure 12, controller 51 1 checks whether any disk is mounted. First of all. controller 511 checks the 
state of input portion 510 to thereby find out the ON/OFF of the tray. If the tray is ON/OFF. controller 51 1 detects it in 
steps 1 21 1 and 1 21 3, and then decides that the disk is mounted. Thereafter, controller 51 1 controls a servo controller 
(not shown) in step 121 5 so as to perform the optical pickup 1 1 1's focusing. Here, optical pickup 1 1 1 is a unit usat)le for 

20 tx>th CD arxj DVD. Therefore, the servo controller drives optical pickup 11 1 as the CD pickup unit. Controller 51 1 raises 
or lowers the optical pickup 111 's focusing in step 1215, and checks in step 1217 whether focus locking is performed. 
Here, if focus locking is not performed, controller 51 1 senses this situation in step 1217. and decides in step 1219 that 
the disk is not mounted. This case irxiicates that the tray is ON/OFF by a user while the disk is rx)t mounted. 

If focus locking is performed in step 1217. this state indicates that the disk is mounted on the tray. In this case con- 

25 troller 511 controls the servo controller through steps 1 221 -1 225 so as to rotate the disk mounted and turn on the track- 
ing servo and CLV servo. Here, the servo controller drives the spindle motor under the control of controller 51 1 to 
thereby rotate the disk. In addition, the tracking servo is performed so that optical pickup 111 accurately traces the 
tracks. If the tracking servo is finished, the rotation speed of disk is controlled by manipulating the spindle motor in the 
CLV nruxJe of the DVD playback mode. This situation shows that the CLV vnode of tfie DVD playt>ack mode Is set during 

30 disk mounting and the detection of DVD frame sync signal is prepared. 

If the DVD CLV servo is ON. controller 51 1 receives the output of DVD sync detector 522 in step 1227. and checks 
whether the DVD frame sync signal Is detected or not. Here. DVD sync detector 522 receives the data stream filtered 
and equalized in the DVD band, and the data stream input is compared with the previously stored DVD frame sync pat- 
tern. Here, the DVD frame sync pattern commonly has the reference data stored in reference register 72, and is a pecu- 

35 liar pattern (14T) having a format different from the data recorded in the DVD. DVD sync detector 522 compares the 
sync pattern with the data stream received so that the pattern having the same value Is output as the DVD frame sync 
signal. 

If the disk mounted is DVD. the sync signal output from DVD sync detector 522 Is generated In the cycle of 1 .2ms. 
as in Figure 11c. Controller 511 senses in step 1227 that the DVD frame sync signal is detected. The sync signal Is 

40 detected until a predetermined number through steps 1229 and 1231 . The number of detection of the DVD frame sync 
signal is set to be many enough to decide that the disk mounted is DVD. For example, herein, if this number is set to be 
three, then once the signal has been detected three times, it can confidently be decided that the disk is a DVD. If the 
DVD frame sync signal Is detected as many as the predetermined number, controller 51 1 establishes optical pickup 111 
as being for DVD in step 1233. and resets the CLV servo for DVD playback. Then, In step 1235 DVD signal processor 

45 517 and AA^ decoder 518 are controlled to thereby activate the DVD playt>ack system, and CD signal processor 514 
and audio processor 515 are controlled to thereby inactivate the CD playback system. By doing so. the DVD playback 
mode is performed. 

However, if the DVD frame sync signal is not detected in step 1227. controller 51 1 checks in step 1237 whether the 
predetermined time passes. This means that the detection of the DVD frame sync signal is performed for the predeter- 

50 mined time even when the disk mounted Is CD. Controller 51 1 waits to detect the DVD frame sync signal for the prede- 
temiined time after the DVD CLV servo is ON. If the sync signal Is not detected for this time, the disk mounted is decided 
to be CD. The predetermined time Is a period In which several DVD frame sync signals can t^e detected. If the DVD 
frame sync signal is not received for the predetermined time, controller 51 1 decides in step 1239 that the disk mounted 
is CD. In step 1241 optical pickup 111 is set for CD. and the CD CLV servo is ON. If the CLV is locked thereafter, con- 

55 troller 51 1 senses it in step 1 243. and in step 1 245 CD signal processor 514 and audio processor 51 5 are ON to activate 
the operation of the CD playback system. The DVD signal processor 51 7 and AA/ decoder 518 are inactivated to drive 
the DVD playback system and perform the CD playt^ack mode. 

In the second embodiment descrbed as above, the DVD playback mode is first performed when the disk Is 
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mounted in a disk playback system for reproducing both CD and DVD, to thereby check whether there is a DVD frame 
sync signal of the disk. If the DVD frame sync signal is detected, the disk mounted is detected to be DVD, and the DVD 
playl>ack system is activated to perform the DVD playt>ack mode. If not, the disk mounted is decided to be CD, and the 
CD playback system is activated to perform the CD playback mode. 

5 

Third Entbodiment 

Figure 13 shows a configuration of automatically detecting the kind of disks mounted in the third embodiment of 
disk recording/reproducing system having CD and DVD reproducing systems. It is assumed that optical pickup 1 1 1 
10 uses CD/DVD optical pickup unit. Radio frequency (RF) receiver 51 2 amplifies a weak light signal reproduced from opti- 
cal pickup 111. Here, the RF signal output from RF receiver 512 is a signal reproduced from the CD or DVD. 

First, in the CD reproducing system, CD equalizer 513 filters the CD band of the RF signal output from RF receiver 

512, and equalizes it. CD signal processor 514 demodulates the data stream modulated and output from CD equalizer 

513. and corrects errors produced during the above procedure. Audio processor 515 signal processes the data output 
15 from CD signal processor 51 4. 

Secondly, in the DVD reproducing system, DVD equalizer 516 filters the DVD band of the RF signal received, and 
equalizes it. Here, the DVD band becomes a wkle band containing the CD band. DVD signal processor 517 receives 
the DVD band of data stream output from DVD equalizer 516 to thereby demodulate the data nxxlulated. and con-ect 
errors produced during the above procedure. DVD signal processor 51 7 corresponds to demodulator/ECC corrector 
20 113 shown in Figure 1 . AA/ decoder 51 8 splits the data output from DVD signal processor 51 7 Into video data and audio 
data, and signal processes them. A/V decoder 518 corresponds to system decoder 116, video decoder 117 and audio 
decoder 119. 

This embodiment of the disk reproducing apparatus has CD and DVD reproducing systems. Optical pickup 1 1 1 is 
a unit capable of reproducing both CD and DVD. If a disk is mounted on the disk reproducing apparatus, it should be 

25 determined whether the disk mounted is CD or DVD, and then a corresponding reproducing system should be selec- 
tively driven. For this. CD sync detector 521 is built in CD signal processor 514. and DVD sync detector 522 is incorpo- 
rated in DVD signal processor 517. Controller 511 decides the kind of the disk mounted and selectively drives a 
corresponding reproducing system, depending upon whether the CD or DVD frame sync pattern output from CD or DVD 
sync detector 521 or 522 is detected or not. 

30 As explained atx>ve. CD and DVD have different frame sync patterns. For this reason, the disk reproducing system 
having CD and DVD playback systems can detect the kind of disk by checking the frame sync pattern recorded on the 
disk. Here, the CD frame sync pattern's characteristics are the same as those in the first embodiment of Figure 6. The 
DVD frame sync pattern's characteristics are the same as those in the second embodiment of Figures 10 and 11. 
The CD sync detector 521 for detecting the CD frame sync pattern and the DVD sync detector 522 for detecting the 

35 DVD frame sync pattern can be constructed as in Figure 7 according to the first and second embodiments. Here, refer- 
ence register 72 of CD sync detector 521 stores the CD frame sync pattern shown as 6a of Figure 6. Reference register 
72 of CD sync detector 522 stores the DVD frame sync pattern shown as 1 1 a of Figure 1 1 . 

If the disk mounted is sensed initially, controller 51 1 sets its initial driving mode as CD or DVD mo6e. Here, if con- 
troller 51 1 sets the initial driving mode as CD mode, the CD frame sync pattern can be detected normally in case that 

40 the disk mounted is CD. However, if the DVD is mounted while the CD mode is set, the frame sync signal cannot be 
detected while the CLV servo is applied. In this case, controller 51 1 converts the initial operating rrxxJe into the DVD 
mode so that the DVD frame sync signal can be detected by DVD sync detector 522. 

Reversely, if controller 51 1 sets the initial driving mode as DVD nrKxde, the DVD frame sync pattern can be detected 
normally in case that the disk mounted Is DVD. However, if the CD is nx)unted while the DVD mode is set. the frame 

45 sync signal cannot be detected while the CLV servo is applied. In this case, controller 51 1 converts the Initial operating 
mode irrto the CD mode so that the CD frame sync signal can be detected by CD sync detector 521. 

In this third embodiment of the present invention, the initial operating mode is set as CD nxxJe when the disk is 
mounted, and then It is checked whether the CD frame sync pattern is detected or not. If the pattern is detected, the CD 
playback mode is performed continuously. If not. then the current mode is converted into the DVD mode to detect the 

so DVD frame sync pattern and then continuously perform the DVD playback mode. 

Rgures 14a and 14b show the flowchart of the procedure of selectively driving a corresponding playt>ack mode by 
controller 51 Vs detecting the kind of disk when the disk is mounted, according to the third embodiment of the present 
Invention. 

Referring to Figure 13, controller 51 1 detects the CD frame sync signal in the sequence of the first embodiment 
55 through steps 1 41 1 -1435 of Figure 1 4a. When the CD frame sync signal is detected, the CD playlDack system is selec- 
tively driven to perform the CD playback mode. First of all. If the disk is detected to be mounted, the CD playback n^ode 
is set as the initial driving mode and the output of CD sync detector 521 is analyzed. If the CD frame sync signal is 
detected, it is then detennined that the disk mounted Is CD. and the CD playback mode Is performed. 
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If the CD frame sync signal is not received for a predetermined time, for example. 100ms - 500ms. in the state in 
which the CD playback mode is set as the initial driving mode, controller 51 1 senses it in step 1437 of Figure 14a. Then, 
in step 1439 of Figure 14b. the current mode is converted into the DVD mode so that optical pickup 1 1 1 is controlled to 
reproduce information recorded on the DVD. Through steps 1449-1467, the DVD frame sync signal is detected and the 
5 DVD playback mode is performed, as in the second embodiment. 

In the third embodiment of the present invention, the CD playback nrxxle is first performed to check whether the CD 
frame sync signal of the disk is detected or not. when the disk is mounted in the disk playtiack system capable of simul- 
taneously reproducing CD and DVD. If the CD frame sync signal is not detected, the DVD frame sync signal is detected. 
In another aspect of the present invention, the DVD playback mode is first performed to check whether the DVD 

10 frame sync signal of the disk is detected or not. If the DVD frame sync signal is not detected, the CD frame sync signal 
can be detected. In this situation, if the DVD frame sync signal is detected, the disk mounted is detected to be DVD. and 
the DVD playt>ack system is activated to perform the DVD playback mode. Here, if the DVD frame sync signal is not 
detected for a predetermined time, the DVD driving mode is converted into the CD mode, and then the CD frame sync 
signal is detected. By doing so. the disk mounted is determined to be CD, and the CD playback system is activated to 

15 perform the CD playback mode. 

In the first, second and third embodiments of the present invention, there has been explained a single pickup capa- 
ble of reproducing both CD and DVD. However, the present invention can be applied equally to a disk playback system 
having CD-only pickup and DVD-only pickup separately. In this configuration, the data stream generated from the CD- 
only pickup is first analyzed when a disk is mounted, to thereby check whether the CD frame sync signal is detected or 

20 not. Here, if the CD frame sync signal is detected, the CD playback mode is performed. If the signal is not detected for 
a predetermined time, the DVD-only pickup is activated to select the DVD playt)ack system and perform the DVD play- 
t>ack mode. 

As described atX3ve. the present invention is capable of automatically detecting the kind of disk inserted into an 
apparatus for reproducing multiple disks. Especially, the syrx; signal of the disk nrx>unted is detected to decide the kind 
25 of disk so that the kind of disk can be accurately detected. According to the result detected, a corresponding disk play- 
back mode is automatically performed. 

Therefore, it should be understood that the present invention is not limited to the particular embodiment disclosed 
herein as the best mode contemplated for carrying out the present invention, but rather that the present invention is not 
limited to the specific embodiments described in this specification except as defined in the appended claims. 
30 The reader's attention is directed to all papers and documents which are filed concurrently with or previous to this 
spectficatbn in connectk}n with this application and which are open to pMic inspection with this specification, and the 
contents of all such papers and documents are incorporated herein by refererKe. 

All of the features disclosed in this specification (including any accompanying claims, atsstract and drawings), 
and/or all of the steps of any method or process so disclosed, may be combined in any combination, except combina- 
35 tions where at least some of such features and/or steps are mutually exclusive. 

Each feature disclosed in this specification (including any acconpanying claims, abstract and drawings), may be 
replaced by alternative features serving the same, equivalent or similar purpose, unless expressly stated othenwise. 
Thus, unless expressly stated otherwise, each feature disclosed is one example only of a generic series of equivalent 
or similar features. 

40 The invention is not restricted to the details of the foregoing embodiment(s). The invention extends to any novel 
one, or any novel conrbination, of the features disclosed in this specification (including any accompanying claims, 
abstract and drawings), or to any novel one. or any novel combination, of the steps of any method or process so dis- 
closed. 

45 Claims 

1. An optical disk reproducing apparatus having playtjack systems for CD (513-515) and DVD (516-518) containing 
their respective sync signals, a first sync detector forming part of a first one of said playt>ack systems (513-515; 
51 6-51 8), the system analyzing whether or not a sync signal from the first one of said playt)ack systems output from 
so the first sync detector is detected or not when a disk (20) is detected to be mounted, the first one of said playt^ack 
systems being selectively driven in a playt}ack mode when the first sync signal is detected, and a second one of 
said playt>ack systems being selectively driven in a playfc^ack mode when the first sync signal is not detected for a 
predetermined time. 

55 2. An apparatus according to claim 1 , further including any one or nfK>re features disclosed in the accompanying spec- 
ification, claims, abstract and/or drawings, in any combination. 

3. An optical disk reproducing apparatus having playback systems of CD (513-515) and DVD (516-518) containing 
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their respective sync signals, the CD playback system having a CD sync detector (521), the system analyzing 
whether a CD sync signal output from the CD sync detector (521) is detected or not when a disk (20) is detected 
to be mounted, the CD playback system (513-515) being selectively driven when the CD sync signal is detected to 
perform a CD playback mode, the DVD playback system (516-518) being selectively driven when the CD sync sig- 
nal is not detected for a predetermined time to perform a DVD playback mode. 

4. An optical disk reproducing apparatus having an optical pickup (1 1 1) for CD and DVD having different sync signals, 
and also having CD and DVD playback systems (513-515; 516-518), the CD playback system having a CD sync 
detector (521), the optical pickup being controlled for CD-only and the system analyzing whether a CD sync signal 
output from the CD sync detector (521 ) is detected or not when a disk is detected to be mounted, the CD playback 
system (513-515) being selectively driven when the CD sync signal is detected to perform a CD playt>ack mode, 
the optical pickup (111) being controlled for DVD-only and the DVD playback system (516-518) being selectively 
driven when the CD sync signal is not detected for a predetermined time to perform a DVD playback mode. 

5. An optical disk reproducing apparatus having an optical pickup (1 1 1) for CD and DVD having different sync signals, 
and also having CD and DVD playback systems (513-515; 516-518), the CD playback system (513-515) having a 
CD sync detector (521), the optical pickup (111) being controlled for CD-only and the system analyzing whether a 
CD sync signal output from the CD sync detector (521) is detected or not when a disk (20) is detected to be 
mounted, the CD playback system (513-515) being selectively driven when the CD sync signal is detected to per- 
form a CD playback mode, the optical pickup (111) being controlled for DVD-only and the DVD playt>ack system 
(516-518) being selectively driven when the CD sync signal is not detected for a predetermined time to perform a 
DVD playback mode. 

6. An optical disk reproducing apparatus having playback systems of CD and DVD containing their respective sync 
signals, the DVD playback system (516-518) having a DVD sync detector (522), the system analyzing whether a 
DVD sync signal output from the DVD sync detector (522) is detected or not when a disk (20) is detected to be 
mounted, the DVD playback system (516-518) being selectively driven when the DVD sync signal is detected to 
perform a DVD playt}ack mode, the CD playback system (513-51 5) being selectively driven when the DVD sync sig- 
nal is not detected for a predetermined time to perform a CD playback mode. 

7. An optical disk reproducing apparatus having a double-focus optical pickup (1 1 1) for CD and DVD having different 
sync signals, and also having CD and DVD playt)ack systems (51 3-51 5; 51 6-51 8), the DVD playback system (516- 
518) having a DVD sync detector (522), the optical pickup (111) being controlled for DVD-only and the system ana- 
lyzing whether a DVD sync signal output from the DVD sync detector (522) is detected or not virtien a disk (20) is 
detected to be mounted, the DVD playback system (516-518) being selectively driven when the DVD sync signal is 
detected to perform a DVD playback mode, the optical pickijp being controlled for CD-only and the CD playback 
system (513-515) being selectively driven when the DVD sync signal is not detected for a predetermined time to 
perform a CD playback mode. 

8. A method of reproducing an optical disk reproducing apparatus having a double-focus optical pickup (111) for CD 
and DVD having different sync signals, and also having CD and DVD playback systems (513-515; 516-518), the 
DVD playback system having a DVD sync detector (522), the optical pickup (111) being controlled for DVD-only and 
the system analyzing whether a DVD sync signal output from the DVD sync detector (522) is detected or not when 
a disk (20) Is detected to be mounted, the DVD playt>ack system (516-518) being selectively driven when the DVD 
sync signal is detected to perform a DVD playback nxxie. the optical pickup being controlled for CD-only and the 
CD playt)ack system (513-515) being selectively driven when the DVD sync signal is not detected for a predeter- 
mined time to perform a CD playback mode. 

9. An optical disk reproducing apparatus having playback systems of CD and DVD containing their respective sync 
signals, the CD and DVD playback systems (513-515; 516-518) respectively having sync detectors (521. 522). the 
systems analyzing a sync signal output from the sync detectors (521. 522) when a disk (20) is detected to be 
mounted, the CD playback system (51 3-515) being selectively driven when a CD sync signal is detected to perform 
a CD playback mode, the DVD playttack system (516-518) being selectively driven when a DVD sync signal is 
detected to perform a DVD playback mode. 

10. An optical disk reproducing apparatus having a double-focus optical pickup for CD and DVD having different sync 
signals, and also having CD and DVD playback systems (513-515; 516-518). the systems respectively having sync 
detectors (521. 522), the optical pickup being controlled for CD-only and the systems analyzing whether a CD sync 
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signal output from the CD sync detector (521) is detected or not when a disk (20) is detected to be mounted, the 
CD playtiack system (51 3-51 5) being selectively driven when the CD sync signal is detected to perform a CD play- 
back mode, the optical pickup (111) being controlled for DVD-only and the DVD playt>ack system (516-518) being 
selectively driven when the CD sync signal is not detected for a predetermined time to perform a DVD playtsack 
5 mode. 

1 1 . An optical disk reproducing apparatus having a doutrfe-focus optical pickup (1 1 1) for CD and DVD having different 
sync signals, and also having CD and DVD playt)ack systems (513-515' 516-518). the systems respectively having 
sync detectors (521-522). the optical pickup (111) being controlled for DVD-only and the systems analyzing 
10 whether a DVD sync signal output from the DVD sync detector (522) is detected or not when a disk is detected to 
be mounted, the DVD playback system (516-518) being selectively driven when the DVD sync signal is detected to 
perform a DVD playback mode, the optical pickup (111) being controlled for CD-only and the CD playtaack system 
(513-515) being selectively driven when the CD sync signal is detected to perform a CD playback mode. 

IS 12. An optical disk reproducing apparatus having a double-focus optical pickup (1 1 1) for CD and DVD having different 
sync signals, and also having CD and DVD playk»ack systems (513-515; 516-518). the CD and DVD playback sys- 
tems (51 3-51 5. 51 6-51 8) respectively having sync detectors (521 . 522). the systems analyzing a sync signal output 
from the sync detectors (521, 522) when a disk is detected to be mounted, the CD playback system (513-515) 
being selectively driven when a CD sync signal is detected to perform a CD playback mode, the DVD playback sys- 

20 tem (516-518) being selectively driven when a DVD sync signal is detected to perform a DVD playt)ack nrKXie. 



2S 



30 



3S 



40 



4S 



SO 



55 



13 



EP0 834 876A2 




14 



EP0 834 876 A2 




1.6 Aun 



S^ 'ixp, 3 



EP 0 834 876 A2 




O 



ok"": 



a, 



CO"-* 



< 
o 

o 
-J 
o 

3C 



> 



EP 0 834 876 A2 




17 



EP 0 834 876 A2 



(6a) 
(6b) 



100000000001 0000000000100 



(6c) 



(6d) 




(6e) 



Jl 



13.3ins 



18 



EP0 834 876 A2 



521 

T 



INPUT o. 
STREAM 



71 

/ 

INPUT REGISTER 



0 



73 



0 



0 



0 



0 



REFERENCE 
REGISTER 

r 

72 



74 



SYNC 
SIGNAL 
DETECTOR 



19 



EP 0 834 876 A2 



(start) 



811 



TRAY OPEN 



813 



TRAY 

CLOSED ? 



NO 



815— 



821 



823 



825 



831 



SET INTIAL CD 

MODE 
FOCUS UP/DOWN 



817 



'OCU: 
I.OCKED? 

YES 



CD CLV SERVO ON 



DISK ROTATION 

I 



TRACKING SERVO 
CD 



827 



829 



CD SYNC 
DETECTED?. 

YES 

"^ET 
NUMBER 

ietecte; 

NO 



NO 



819 
i 



REGARDED AS 
INSERTION OF 
NO DISK 



NO 



:e' 



837 



YES 



JIME PASSEa 

9 

'yes 



ADD IT TO 
PREVIOUS VALUE 



833 

I 



DETERMINED 

AS DVD 



RESET CD 
MODE 



835 



I 



839 



DVD CLV 
SERVO ON 



841 



PERFORM 
CD MODE 



843 

■'CLV^-<^ NO 
LOCKED?. 



S^ia,. 8 



YES 



PERFORM DVD 
MODE 



845 



20 



EP 0 834 876 A2 











CD 


UAL] 




or 



















o 










Q 





o 









w 












o 






OS 


* 






ON 

W A 1 




a. 


O 







u 
>o 

cog 

o 
o 



05 



C\2 



21 



EP0 834 876A2 



SP 


Dl 


SP 


D2 


SP 


D3 


SP 


D4 


SP 


D5 


SP 






m 
• 
• 
• 




« 

« 
• 
• 


SP 


Dn-5 


SP 


Dn-4 


SP 


Dn-3 


SP 


Dn-2 


SP 


Dn-1 


SP 


Dn 


L^l.!. bl Ja2!, b2 J 


11 II 1 

cl . c2 

W>4 » 1 ^ M 



_I_ 



< 



fail: FIRST SYNC PATTERN LENGTH 
a2: SECOND SYNC PATTERN LENGTH 
b 1 : FIRST DATA LENGTH 
b2: SECOND DATA LENGTH 
cl: FIRST SYNC FRAME LENGTH 
c2: SECOND SYNC FRAME LENGTH 
E: LENGTH OF TWO SYNC FRAMES 
F: NUMBER OF COLUMNS OF ONE SECTOR 



10 



22 



EP 0 834 876 A2 



(lla) 



(lib) 



(11c) 



XXX 



• ■ • 



xxxl 00000000000001 

14T 



1,2ms 




23 



EP 0 834 876 A2 



C 



START 



1211 



1 



TRAY OPEN 



1213 




NO 



1215 



1221 



1223 



1225 



SET INTIAL DVD 

MODE 
FOCUS UP/DOWN 



1217 




NO 



DISK ROTATION 



I 





1219 
/ 




REGARDED AS 
INSERTION OF 
NO DISK 



TRACKING SERVO 
DVD 



DVJDCLV SERVO ON 



1231 



1227 



1229 



_>VDSYNC 
DETECTED?. 

YES 

'Set 

NUMBER 

lETECTEl 

NO 



NO 



YES 




ADD IT TO 
PREVIOUS VALUE 



1233 



DETERMINED 
AS CD 



RESET DVD 
MODE 



1235 



I 



1239 



CD CLV 
SERVO ON 



1241 



PERFORM 
DVD MODE 



^oa.. 1 2 




24 



EP 0 834 876 A2 




25 



EP 0 834 876 A2 



C 



START 



1411 



I. 



TRAY OPEN 



1413 



TRAY 
.CLOSED ? 

ES 



NO 



1415 



SET INTIAL CD 
MODE 

FOCUS UP/DOWN 



1417 




NO 



1421 



DISK ROTATION 



1423 



I 



1419 



REGARDED AS 
INSERTION OF 
NO DISK 



TRACKING SERVO 
CD 




NO 



YES 



1437 

'ET"""" — NO 
JIME PASSEQT^ 

YES 



1433 
I 



RESET CD 
MODE 



1435 



I 



PERFORM 
CD MODE 



^oa,, 1 4-cb 



26 



EP 0 834 876 A2 



1439 — 



1449 — 



1451 



1453 




DETERMINED 

AS DVD 



i 



FOCUSING 
SERVO ON 

T— 



TRACKING 
SERVO ON 



DVD CLV 
SERVO ON 



1455 



1 



1457 



_YDSYNl ^' 

detected:? 

YES 

"Set^ 

NUMBER 
lETECTE] 

NO 



NO 



YES 



1459— 



ADD IT TO 
PREVIOUS VALUE 



1461 



SET DVD 
MODE 




FINISH LiAR7 
DETECTING DISKr ^^"^ 



1463 



I 



SET DVD 
PLAYBACK 
MODE 



27 



* * 



HIS PAGE BUNK (uspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



FADED TEXT OR DRAWING 



• 1 . 3 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PA6E BUm (uspio) 



